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‘1’IIc (’assilii RfidaI’s  syl!tllctic  alm(ulc  radal  ( S  A R )  a[lll,ii:ui(y
a]) filysis is unique  wi(tl rcspcc[ (o O(IM spccborlm .SA}: al[lbi:,ui[y
awrlyscs owing to Illc IIoll-olbilins  spacccraf[  I]ajcc[ory,  asylil!llcllic.
allknna patlcrli,  ald bursl  niode o f  cf~(a Collcc[ioli  Iiy ])lopclly
valyil]p, ti)c poin[ing,  t)uls[  mode.  (illling, arid radal palmnc(crs  aiorlp,
the hajcc(oly  (Ilis s[rrriy slmv.$ Ilml Illc sigllal-to-ar[lt)i~,tii(y  Iatio o f
bc((cr  tllarl 1S di~ can bc acllievcxt f o r  a i l  irllap,cs  obtairlcd  by [tw
Ckssirli  Rarfa!.

1. lN”I’Rc31)1JCH’l{)N

“1’t)c  (’assinl  sllacccraf[,  t o  t)c Iaurlcl]cd  ill i99’/ rrrld  [0 allivc  al I(S
dcslilla[icrrl lrl ?O(M, will cxi)tcrrc  Satu[II  ald ils rllal!y  sa(cllitcs.  (hm
of IIIC scicr]cc  illstrul[lcllls  aboard tlw s~)acccr{(fl  is a r!lurli-riiodc  Kw
t]arld radal, Wflticll v,,ill be u s e d  cxlcnsivcly  clurirlg tllc ~assilli
nlission  f o r  oblaining  sulfacc  irllrigc!y,  to])op,ralllly,  s l i d
t,ackscatrcrif)g  nlcasurcn]crlts  o f  I’itar). IIlc pcrl)ctualiy  cloud-
covcrcd  mooo of Salunl  [1], Anjor]~  the ractar mocics is a syllllle!ic
al)cl IUI,C I:IdZtI  lrllaglrlg Illodc.  whicl) v . ,  i]l  ob[airi  SUrfr{CC il[laF,c,r  Y :,(
rcscrlutlons bc(wcc.r)  300 m and 3000 m. 2“11c SAR is a S-t)calll radar
Cy)cititirlf,  at 1 3.S ~Illx up to altitucfcs  of 4000 kn). “1’hc flvc radal
antcrllm hcanls  will bc. F,ellcrat ccl by f]vc off-axis feeds in mdcr  to
illclcasc  lIw spa(ial ccrvcragc  [1].

1[) ordcl ro ob[aili SAR illlagcry  o f  suffrcicltr  qua]i[y t o  awcrtairl
usc((ll illfollllalioll  Collccrllir)g I’ilarl’s surface ir is i(]ilmrlarll  ro keel)
l}lc Ictur JIs floro rcgicms wtliclj arc alllbif,uous  in tm[ll ri[llc slid
fleqoc!lcy  frorll con~amioa(irlg  IIIC rfcsircc! sip,llal. Alllt)i~,uous
IC(UTJIS  ill lIIC LIrllc. cfolilaill  (ranf,e dilcctiorl)  rcsul( frorll [tic irlllcrcl]l
irlal)ilily ro associalc  uliaulbiguously  Itlc rcflccrcci  sifylal will] rllc
col !cslmlldillg  httrlsmiucd  pulse, l“his linlc alnbigui{y rlamlatcs  il)ro
a rallgc alllbigui~y LIlat is all irllcr,c[ rllultiIdc  of c/(2 l’1{l .), v.IIIc Ic c is
Itlc lnltsc prcr}mga(iort  Sl)ccd  and }’RI; i s  (tic ra(iar  ])ulsc rclmlilioli
f r e q u e n c y .  ~’tlc arnt)igui(y  in Il)c frcqucrlcy  dornairl (a?irl)u[il
cfircctiml) arises from Ihc discrctc  saniptiu~,  of the czlmcs wllicll is
dorlc to cxtrac~ a~inlutll  inforula(ioll  (Nyqois[  Thco[cr!l).  Sirlcc
a?inlurll  salnj~lill~,  is dooc rrt ttlc I’R1~,  sca[rcrcrs v.,llicll arc scl):iratcd
irl flcqucr]cy  b y  nlultiplcs  of  rllc I’RI;  w i l l  bc alllt]i~uous  wilt!
ICSIICC[  to (IIC desired ilrlagirlg rcgiorl.  I’hc overall.corltalnilla[ion car]
l,c qualllificcl  b y  corllputinp, lIIC sigl!al-lc)-a,llt)igl]ity ralio  (S’1’AR)
wllicll  is [lie ratio  of tlrc d c . s i r e d  rcturll  signal  (o IIIC sulti of IIIC
rctullls  f rom alt CIIllbi~, LIOUS  rc.gions  on Itkc surface.  ‘1’lIc curlcrlt
S“I’AR  rcquircr!lcll[ or] tl)c (’assirli radar inlages is 15 d}). Silllilarly,
]arl~,c  arid az.ir]!urtl  sigllal-lo-arl)t)iglli[y  ratios  call bc coImmlccl
wrllclc  o])ly  Ille IaTIge  or a7.irllu(tl  anlbi~,uous  regions rcsl)cc[ivcly alc
used. ‘1’llis in fmltlatiorl  can bc usc.d to t}clfr the sclccriorj of IIIC bcsr
radar systcol Ilaramc[crs  K) maxi! ni?.c  tlm S’I”Al<.

Ior [tic Cassi!li  Radar [IIC con)~)u(atiorl  of arllt)iguilics  requ i res  a
level of at(crition  10 scvcrai  paranlctcrs  usually riot ncccssary  for
l~aftll-o!bi(irlg  SARS, I“hc.sc  paramc(crs  illclodc  the riorj-ofbi(irlp,
flyby lrajcctoric.s,  asynlmchic  antcrlrla  bcamstlapc.s, and bmsl  mode
of data collccliorl.  1!] (Ilis paper v’c will present [Ilc. uhiquc aspcm  c~f
rtlc Gssini  Xadar  SAk amt)iguitics.  Sc~tiorl  2  covers  the (’assilli
Radar amt)ip,uity  factors  and a brief discussion cm ttrc compu(a(irm
a n d  ll~axirni~ation  o f  lt~c S’1’AR is p,ivcrl  i n  scctiorl 3, Soruc
silllutrrliorl rcsutts  based on rc.alistic ~corllctric  aod radar sys(cm
[,alaltlclcis  will also bc prcscmlcd.

2, (’ASSIN1  I{ AI)AII  Ah~llI(;  U1’I’}’ l; A(’’l’ORS

2 , 1  Cassi(li  ILii(l[il AIIICI)[IU  --  ‘1’IIC  aIIIOIIrII  ()[ ar[)t)lg(!ous  crIcIpy

con[airlcd  ill cacti  syrl(tlc(ic apcr(urc  is  aficc(cci b y  rtlc aIi Ic[Ir Ia
l):!~[c~[l,  ~llC llitJCCLOry, Ii]c ~,oill[irlp,  di[cc~,ioil,  tl!c radar  [)UISC  1111 ir]~
paranlc[crs,  a n d  IIIC backs  cfi[lcr ful]ctlor] of [Ilc s u r f a c e  bciri~.
irrlap,cd,  Of IIICSC fac(ms  ttlc nmt ill)lmr(arlt fac(ol rl]i(i~:a[irlp  IIIC
arlloull[ c)f  anlbigmms  Ielull[cd  cncl:,y  is  rhc al!rc]lm  pal~ctll  If a
nariotv  bcall~ is used M irnagc ttw desired surface ~q,iml a[ld all (tic
alllt)i:,lrous rcgiorls fall ill Itlc arltcnrla  sidelobcs  thc[i Ihc arlibi~(lc)us
sifylals arc fyca[ly rcduccd,  IMC m rtlc li!l~itcd sljacccraft  wci:,hr aIId
volurilc,  tl)c Cassilli  rttdiir is forcccl  to uriiizc  ttlc slmcclfifr’s  lli~,l]
:,aill 4 II) IClccorlllillll}ic[iliolls }Mlat)c)lic rcflcclo[  arllclllla  for  sip, [l:ll
IIallsr[llsslorl aud rcccplirrli,  III oIclc I m acliicvc  lhc ctcsilcd sullacc
c o v e r a g e  dul iug lIIC Iimilcd rmllltmr of ‘1’llarl  flyt)ys a IIIUIIIIIIC  fcc(l
s[[Llc{ulc a l  t3,8  (illz i s  II)ourllcd  orl [Itc alllcl)rja lcflcLl<)\ 10
~clicl(lrc  IIVC a[lrcnna I)cal[]s wlliclj crvcrla~)  ill IIIC I(lrlp,c dllcctlorl.
TIIC ccllrcl cilcular  bcanl (t)carll 3) is :,crlcla(cd  by illullliriallllg  Iltc
crllile rcflc<ror  wirli (Iic f e e d  [lia! is Iocatcd at rhc Icflcc[o I’s fncal
imsi,lion,, v.,tlilc  Illc f o u r  s i d e - t o o k i o g  bcal[, s alc gcllcrurcd  tly
lm[latly  Illur)llrlatirlg  IIIC rc.flcclc)l  wiltl fctds  tlla[ arc offset flolll rllc
rcficclcrr’s focal  axis  by ltlc al~llrol)lia[c arllc~ullls.  I)uc  [0 f e e d
syllirllchic.s ttlc Iwo ouIcr  rliosl bcar]ls  (1 and S) and (IIc. Iwo illllcr
bcanjs  (2 a(ld 4) tiavc identical oatkmls  cxceI1[  lllat tticv arc rota!cd
180” with rcspc:r  to onc ar}c~lllc;. IIcanls  1 lII;CJLIEII S will illumilmtc
swaths  thar alc  rjrog,lcssivc.ly  fur[hcr  fronl (}ic salclli~c’s nactir 11.ick
I;.x[,cckd Imralllc(cis for the 5 bcaills  alc SIIOWII  ill ‘I”ablc  1.

F~im:HA?irllull~ Ilca[]]u,id[l)  (dcP. )

L “-- ‘-}<arlf,c  llcalll\\rkii-(@~j~ 1.35 1 .?5
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Arl~,lc l;~orll Ii&ai  Axis  (dcg) 2,20 0,85 00

I’cak Sidckrt)6 (dll) -120 -13.0 -20.0

l~ip,ulc 1 SIIOWS  [Iic anrcllna I>attcrt) for bcanls  2 and 4. NOIC rllc IKM-
ullifollli  drop-ofl  ill gairl i n  lhc az,inlutl) dilccriori  as WCII as Itlc
asyr[lrl~c.fric  sidclot)c  s(ructurc. “1’his asyli]rl~clry  c a u s e s  t})c
a!)lt~i:,uous rcgiorls CJII either side of tllc desired illu!llirlatiorl rcj:ior!
1 0  cc)lltlitlurc ill arl asyulrilerlic  fastliou  to tllc S’l”A}<  and lICIICC
corllplicatcs  II]c sclccliorl  of tllc O[)tir[lal radar Opcra(irlp,  paralnclclh.
l i k e w i s e  t)callls 1 arid 5 Ilavc ays;llrllc[ric  t)calil sliapcs due 10 rllc
oflscl  allrclllla fcmls,

2 . 2  I{adar.  ‘1’inling --  IJ~\rill~, SAR oj)cra(iori, IIIC s~,acccfafl u’ill
Io(a(c  cilllcr 10 tt]c lcfl si(ic m rir,fll side of tllc sut)-salcllitc  tr(ick ;ird
a l l  fjvc of t!!c rtidar allrc.rlrla  t)cflrlls  w,ill bc u s e d  scqllcrlr ially I<)
Illaxilllizc  rt)c c r o s s  (lack  covcracc.  ‘1’llc  r e l a t i v e l y  l:~lF,C
ullccrtairdics  irl (iic slmcccraf(  cl)tlclllcris  and at[i~udc prcdictioris  al
tllc tiltlc o f  d a t a  collccriorl  llavc lcd to a rmrl-ill[crlcavccl,  “t,u!s{
tirllin~” dcsify for  si~llal tr:illsr[lissior]  arid rcccllliorl,  ITI tilis (Icsi:,r)
Illc radar will rrans(ilit  a series c]f lwlscs  (30-100) f!c)rl) OJIC  c~i tl)c
flvc ail[cr!rla beams and rllcrl Srftci  a ~)cliod  al]proxirllatc]y  equal k)
ttm ?-ufay propaf,a!iorl (ir]lc wili swikl]  (o rcrcivc  c<tlocd  pllscs  arl(i
tllc swirch to IIIC Ilcxt bcanl.
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l)il  rrtiotl  (:osine  (:Ios~ Track

l;igul  c 1, (’mi[our  plo[  of  bcauis  2 and 4 arlkmrla  pal[cl!],

For a convcl]lioljrrl  SAk that corllilluously  ll~ir)slnits aTIri rccicvcs  011
a  IJCJ IN IISC basis,  a  s~a(tcrcr  undc.rgoc,s  a  colliil]uous  ctiarlp,c ill
flequc[lcy  wl)ilc bcill~, lllul!lillalcd  by Illc arjtcrllla  bcarl), ‘1’IIc  }’l{};  is
~, C1lClillly sclcc[cd  10 bc /,lca(cr  Illall Illc total change  ill flcquc[lcy
dulillF, wllicb  ltle sarIlc Scaltclcr  i s  V., i[hill IIIC 3 cIII  a?illlu(lt
bC:iIIIUJI{iliI, Ar]ll)ig, uous Iciur  IIs arc gcIIcIatcd  fro!ll ali scaticrc!s  ll)al
arc sc~)ara[cd  by Illulli])ics  of tlic 1’}{17  in f!cqucllcy  [?]. 01) llIc oll IcI
lIalId, wi(ll “burs[ lilllillp,” ol~craliol]  any parlicul;il  scaltcrcl  01) [Iic
s~ll[acc  w,ili bc illul]lirlatcd  by Only  Itlosc ~)orliolls of [I)c a7. inlu[l}
bcarllwirt[tl  WIICII  h r a d a r  i s  har]sll)it(itlg  buls(s. Vicvwd  in IIIC
flccl~lcllcy {Iorr)airl (Ilis Corfcslmllcfs  10 Itlc doi)})lcl  frcquclicics  sccII
by Ihc SA1< WIICII [Iw tar~, c( i s  illumillaied  (furillg lIIC tn!ls(s. “lo
accoulll  fol [his cffccl, v.fc hrlvc artaplcri  a  frcqllc[icy-clolllairl
“ll]askill~,” approack,  sil!)ilar  to (I!al used by tt]c hlagcil  all radal
(icsip,!l  analysis [3] 10 quantify ttjc SAR imagirig  pcrfor[aancc,  The
I]lask ad(is sif,l)al  allri anlbigl]ity  e.rlcrp,  ics corltribu[ed  b y  lar~, cts
d(llil)p,  (IIC (ililcs tl]cy alc rrciually  illunlil)a!ed,  ‘I”IIC sillll)licity  of ii]c
Ijlask apploach  a r i s e s  florn Ihc facl  (hat t h e  nlaskin~  fuuclion
dcl)cl)ds o[lly C)II illc il!tc.rburs[  l)cliod  and (I!c bu!s[ o]!  lilllc.  TIIC
ll~lll)t)cl  o f  s~)ikcs  ill IiIC i[)ask actoss tile dol)l)]cr  S1)CCIIUIII
collcsl)ol](ls  [0 lhc Ilull]bcr  of  locks Ihal alc  oblainui. ‘1’hc  s[mcirlf,
txtw,ccll  Itlc sl)ikes is dc[crl!lirlc.d  b y  tlic i!ltclbu!st  pcliod  and !IIC
wid[ll of cacti is sl)ikc dc(crll!illcd by IIIC burst  duralicrn

2 . 3  {“nssilli ‘1’rtijcclory  -- “1’he Cassir)i sImcccraf[ lrajccloly  durillp
Ti(arl SAR ifilagillp, cllcoulltcrs  is well api~loxinla!cd as a kypcrtmlic
IIajccloly  Ijavilip, l,criaI,sis  alli(~)des valyirl~~ flolll 950 kill I{, 150(1
krtl, “1’l]c  SAR v,,ill scquc.litially coltcc(  bulsl  da(a 011 c;~cil of (tic flvc
twaltls u[) [c) ar] al[itudc  of 4000  kll], l>urirlp,  SAR (ia(a  acquisi[ioll
IIlc ilriap,i[lf,  gcollic(ry  v., iil urldcr~o a Ialgc varialic)ll  ir] [)ilcll arlf, ic
(tmt~rccll  -60” al,d + (ii’). ~’l,c pitch ar,gic is I}IC ar,p,lc  (]IC velocity
lIIakcs  will] Itlc iocal tlori~,onla!.  l“his variaiioll,  V.,l)crl cou~)lc(l  wili)
tl)c sr)]all wavclcllp,(h,  results irl Ialgc isodolq)lcl  culvalu!cs.  “1 lw
culvalurc, wliicl] v a r i e s  liI[ougl  Ioul (Ilc cnlilc pass  arid tlclv,fccjl
Ctiffcrcl!i I,fisscs, ]I!US(  tw colllpcllsa(cd  f o r  ci[ticr riurillg p, IOUIId
prc~cssillp,  m by co!ltillucrus  sl)acccraf(  at(i[u(ic  adj~ls!!llcrlt, ill mdc!
10 ali~,ll  [tic sy l l l l ] c . s i z ed  al)cr(urcs  p]o~)c]ly  w,i(tl Ilic illunliljatcd
ladar  footlj[ilj[  areas, ligurc 2 shows al) c.xal]lpic of liic anlbiguiiy
?, COlllC’(ly  ald tlIc alllc]llla  foo[l~rill[  gCO1llC(ry  fol ltlc (’assilli  ladar
hCa III 1 V.IiICII  [IIC I]itcl)  aIIp,lc  i s  e q u a l  [ o  - 5 6 , ” / ” ,  NoIc tlla(  ilIc  dit[~i
collcctiol]  w,i!]dov,  CIOSSCS tjcyolld IiIC 3 dll  foot})riil[ of IiIC aII(CIIr  I; I
ill [iIc fal IaIIp,e  duc 10 (i!c cx(IeHIc.  isodolq~]cr  culvaiulv.

lly  squilliills  IIIC bcgl[l ap])rol)riately  (t]c ciia[)p,c  ill dol]l)icr  WI(II
ICS[)CC(  (o laltp,e.,  i) f/c)I, can be folccd  10 z,cro at tkc ccn(c I of (1w
swafi), NO(C II)ai ttlis is not (IIC san)c  as stcc]il)g, 10 ZCTO dol)[jlcr as is
dolic wi(ll l’.ar(b  orbiting  SARS, alttmugii  tkc plauc of Z,CIO  do~)~]lcr
a l s o  tlas df/dl  : 0. T“hc z e r o  r.lopplc.I pkIIIC d o t s  110(  ill gcnctal
illtcrsccl  IIlc I}iallct  fol a bypclbolic  lrajcc(o[y.  l:igurc  3 sl]ow, s II)c
sa!llc rrrdal collf!guratio]l  wilb ltlc. r a d a r  squirltc(i  +  16.5° ~,i[b
r e s p e c t  to bloadsidc.  No(c ttlat ttlc. data  ccrllc~(ioll  ~,ilidow IIOW
rcn]airls v., i(llin tlic antcnlm  fooil)rint.  Ai(c[ljativciy,  it is l~ossit>ic  10
COIJCC( fw ilf/i)l iii the processor  al]d keep tbe data collcctioli
t~,illdot;,  u,ililill (IIC an(cma  footl]rirlt.
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]“igure 2. Cassilii  Radal al!lbiguily  and :illk’al)a foo[~lrill( F,cOlllClly.
‘1’tlc rcc{fillp,rllal  rc~iolls  a r c  ttlc dcsifcd  da[a col]cction  rcgiol] all(i
II)C anlbiguous  rcgioljs.  “1’IIc solid dot is IIIC borcsip,l]t loca!io[]  irl IiIC
dcsirc<i  data lcp,ioll,
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I:ig,tlrc 3. Cassilii  al!lbigai!y  and aritcr!rla  foolllrill(  ~cc)rltclry for  a
+ 1(1.5”  Sqllllll,

2,4 SUI face }Iackscatlcr-  -- A[lottlcr irl]por(an[  factor affcc(irtg titc
S’l”AR is il)c s u r f a c e  t)acksca(tcring  plopcr[ics  as a fullc(ior!  of
i[lciriclicc  arj~lc,  li(llc illfolii)alioll  is Callcrltly availat)lc  collccrrlillg,
‘1’ilall’s scfi(lclir)~  ~][o[)cllics, i;o[ Illc pullm.sc uf liiis siu(ly v,,c Ilavc
Clc(-(cd 10 msc (lIc h4ul Ilcl Ilar I backs ca(tcr ins fur)c lion givcll as

o<,(i) z
k, sill(i)

(1)
sir](i)  + k? cos3(i)

-3. . Slhl[lI,A’1’ION  ANI) l{l; S(11,’1’S

Silliula(iol!s were coII<luc[cd  to access tiIC si:,j)al-to-:tll lt)i~,~lity  lcvI.ls
a( valious  points  alollp,  IIIC Cassi  ai spaccclafl  trajcctoly. III iiIc
Sil]ll!]a(iol!,  t])c  ]’1{1”,  bu[sl  [Ic[ic)d,  burs( 0 1 1  [ill)c,  squillf all~lC,
I)loccssillg  balldw,id[il ([~ollio[l o f  [ilc at,il[lrrt}l  s\,c.clILllI] tila( i s
lc(ainc(i  rif(cl SAI{ ]mccssing),  and rall~c g a i t  icIIp, Ii I ( d a t a
coilcctioli  wirl(iov,,  siy,e ill ta[lgc) w,crc  valicxf  to oj)~irllizc. {tic  S’1’AR.
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I:ivc [mirl(s alo]lg (IIC Ilajccluly  Wclc. sclcclc4i fca ar];ilysis, IIlcy v,,crc
a( tilllcs silwc }Wliallsis (’I’S 1’) equal [0 O, d 3(,O sec. ~ 960 sec. “1’IIc
~ 360 scc Imi[)ls arc Imill(s  iu (IIC (Iajcclory  M, IICIC (I]c  rad~ii  rar):,c
lmndwid(h  cl]firl~,es florll 4?5 KI17 [o 85(J K117  and lhc j 960 sdc
~mirlls i{rc  [IIC tcrf!lilml [Jcsili(s fcrl SAR dittfi  mllcc(io]i.  AI  C;ICII of
I}IC sclcc(cd  [mirlts tlic S’I’AR  was CCHIIIIUIC(I  f o r  all fIvc arl(cllrla
lK’ilrll  S.

(’ol[)~]ulaliol) o f  IIIC S’1’AR  !cquilcs a fcr[alula fot [Ilc ]1OV.,CI
[cflcc (cd back Ioward II]c radm frolll arl arbi[aly  a[ca clcnlcrll, >, or)
(Iic s{)! face. “]’hc rcflcc(cxt  Imvcr  is Crbtaillcd flolll llic Iadal cqaatiol]
a!d  call bc v,,liltcrl as

t\, }Ic[c k is a corls[alt(  ufllicl]  is illctc[wl]dc[ll  of (IIC  iil~d clcl IIcl Il >,, (i
M (hc 1 - w a y  al)(clllm  p,air),  00 is [hc sutfacc  backscal(ci  far)c[iorl,  I IS

[lIc slant  IallF,c,  l a  i s  ttlc 10sS  Liac  [ 0  al[llosl)llcric  almll)tiol!,  ~ IS Illc
ti,a~,cfor[)t  altlbi F,uily fur]ctic]r) wllicll accour](s  fol lrlislll[ilc)l l(~sscs
duc (0 rliffmcllccs  in boll) rallgc and doppler  bc(svccrl a particular
rliffclcll(ial  a r e a  clcll]cltl  and (t)c clcr[lcrl( M,llicll col~(airls  [Ilc
urllall]tliF,acm  tc(urli,  ard  cf( is lhc f.iiffelcn(ial area clenlc]lt of (Itc
surface. lr) scclion  1 a Ctlarac(criz,aliou of lhc urlarllhiguo~]s fcgioii,
>,.,  fiIId  IIIC aICa  CICIIICIIIS,  ):ij, wt,ictl a r c  arllt)i!,ucrus ICI Ltla( rCF,lOll
in Lc[l]ls  of larlgc arid Cfcy)plcl frcqucrlcy  was giver). 11 is ascful  (hell
(0 Icwli[c  l’~uatiol!  2 in lciiils  of mligc and ctopplc.r,  Since  these alc
Ihc coordi!mtcs  fol which the. unarllbiguous  ard aulbi:,  uous Iegior)s
arc rllost easily pararllclri71ct.  Using, fhc foltosviag Uansforlllatioa

d~= r2 d(cc)s  o) cry= ~r2 ,dfcty
cm i 2VCOS  1

(3)

where (t is the Ctopplel arlgle  (angle  t)c~v.,ecrl  [hc vc.locily  vector [iIIrt
IIIC look cfirectic)ll),  y is Il)c ral)gc alj.glc IIlcasurcd  ill tllc p l a n e
I,crl,cllriicalar  to ttlc vclcrcity  vczloI,  i is (Itc illcicfeucc aag,lc, k is (he
fadal um,c.lcag,(h, and v is Ihc vc.loci(y yields

,>,  ~.qj.  %]c,](f!y)o.(f,y) Crfcry
?v ~ ]?(f,y)cos(i(f,y))  la(y)

(4),

It is in}[,or[an(  to I)crtc (I]al  I{quotion  4 is cxacl for a sl)hcrical hocty.
Sir!cc  “1 itarl tlas a  relat ively slnall  radius  of 25”/5 k[II and ss, ill bc
ilrja~cri  at ctistallccs  close t o  t w i c e  i(s r a d i u s ,  fla[  b o d y
;I]]l)rclxilll:ilic)lls  w’ill bc. illadcquatc  fol arllt)igui[y colllImatioljs.  ‘1’hc
S’I’A}< is (Ileii f,ivcl) by

(5)

\\,llc.re 1’}1)  is IIlc ur)arl)biguous  lCIIII  II ard }’}”;i  a rc  lIIC rctul[ls frorll
“/lIIC alrlbiguom  rc.giolls, All  t h e  paranwtcts  I I },quafion 4 earl bc

col!)lw(cct  Ctilcctly fiolll  the F, COll\Clry  of  the olbit  al]d tl)c Iadal
1)a18rllctcrs  Wit)) :I)c cxccptioll  of tl)c.  8nlcrlrla gairls. 1’01 ltlis V.C uscct
;ill[crllla Imttc[lls sul)l)licd by the rnanufac(ulct  of tllc afllcillu! for Illc
(’awirli  Sl)acccrflfl.

‘1’lIc  Ol)lilllimtiol]  I)loccdulc  Mr:iS  car1ic41 Out t)y ilcralivcly c}lall:ill~,
valious SySIe III para]llctcrs dc. scribccl  a b o v e  ai)d otmcrviil~ tlIc
Icsul(irlc  e f f e c t  orl [he totat  S’1’AR as wctt  as on the rallg,c  arid
azilliutll  S’1’A1<S.  I\y coli)pari[lg ltlc rar)~c a!d a~illlu[t] alllbigui(y
Icvc]s  ar)cl cxar[lirling  coatoul p]o[s o f  tllc S’I’AIW of irldivi(iual
I]ixck in the bca,r,l fool], rirl[ gchc[al  glfidicllt  ir]foilllalioil  fw allclillf,
IIIC ])arar!lctcrs  IS asccr(aincd,  Tltc alajor  paraulc(ms  cffcctirlg,  t h e
S’1’AR  fol tl]c C’assi!li  r a d a r  arc t h e  1’}{1: ar]rf IIIC squir]t ali~lc,
al(lloap,h to p,ci S“l”ARS above 15 dll  il was Ilcccssary  10 adjust IIic
olhcr  palanlcters 8s well,  J’igurc  4  s h o w s  [tic total ,  rarlgc a n d
;t7irllu(ll arnt~i:,  uitics  fc}r bcarl) 5 at tirllc sirlcc pclialls  is(’I’,$  })) cqtt;i]
-96(} s e c .  T h e s e  tcsul(s  indicalc  that  azirlluth  anlt)igui(ics  alc
dO1llilli{tillg  (I)c  alllbi~uous  [cturns,  N,llich  rlcccssitatcs  scltirl~,  tl]c
}’l{l; 10 as large as j,ossit)lc.  in fact, ttlc o])tilllal  }’}tl; is subst}i(l(ia]ty
Iargcr (Ilall  (IIC slamlard  2v/t (1 i s  t h e  alltc-nlla  diaalctcr)  fo[inula
would  l]rcdict.  ‘1’able II surrlll]arizcs IIIC S-l’AM that WCIC acllicvcd
fol tact] of IIIC flvc t)carlls al tllc study lmirlts along tttc trajectory.

[hclcforc i s  ralllcl  tirilc corlsarniag,
IIlc>ccdurc is curlc[l(ly t,cirlr, pLllsllcd.
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‘l’tic ~assirli  R a d a r  sy[l[llctic aI)cllurc radar al[lhip,uily arlatysis  is
urliquc v.~itll rcspccl  [O c)thcr  space borl)c  SAR ambiguily  armlyscs
owirl~ to the rmn-olbitin~  spacecraft trajectory, asymmc(lic  all(erlrla
])at,(cl!l,  ;tll(lt~llr  slrlloclc @f(!a[a  collcctic)l).  lly~)rc)[,crlyl’iiryirl:,  (tic
por,liliflg,  burs(  I,,oric (Il[]lllg,  atld r a d a r  pararnctcrs  alorl~ Ihc
[r:tjcc(crry this study shows that (hc si~lj:il-tc>-ar[l[)i~(lily  ratio  of
twtlcr (Ilall 15 dll call bc acllicvcd  for all irllapcs Crt)tnirlcri  by the
~assirli  R;dar,

Ac’KN()\!’l !ltl){; hll’Nr’l’

“1’IIc aulliors w o u l d  Iikc [o tlia!lk Alc]lia  Sp;i~icr  S.[,, A. f o r  IIIC
all(clll!a  l)il[[CHIS I)lovidccl  f o r  ttlis study, “t’tlc  rcscalch  cicscribcd iri
IIlis p~pcr wt~s pclforlllcd  b y  t h e  J e t  }’ru}lulsioll l;\tlc)laioly,
C’alifor[iia Irls(it~l(c (~ f'I"cctl!lcjlo~ y, Llrl(lcr  c()Il(rtict wi[llttlc  Natiorlal
Acltlllil!llicsfirl(l Sj~;{cc  Acl!lli!listr zitic)r!.

l{l:’I:I;ILI; N(’I,S

[ 1 ]  Ii, l!,) and\\J,’t”.K  Jol}rlso],arld  S. IIci,slcy, “(’assilli  I<adal lot
Rcl)lotc Scrislrl~  of ’1 ’rlarl - l)csif,  (i~c)llsi(lci  zttic)lls”,  tot]c ]Ilcsclltcd
i!) l(i Al< SS’93

[ ? ]  Ii, PK. atid W’,’I’.K.  Jollrlsor,, “Al!lt]ip,ui[ics irl SI]acctmlllc
Sy[llt]ctic  A],ci(u[c  Sys(cII]s”, 1[’[’[” 7“)(II)s, AC I(W)OCC 011(1 [“Icc
Sy.r., AILS-19(3), [q,, 389-395,

[3] J}’,”1’.K.  JoliI, w)[t, “hlaf,cllar) ]Ill:(g, ill:, }< fi(l:{l hflssioll’1C)\7clllls”,
I’/(lrff(/i,l,q.T  [frllflf ’/:i:, (11179,N( )(6,6,  1991, 1)[) -/-/’/-790.

“l”t Ilou~l I this study wc. have fourlrt that Il)c cuIIcII( oJ)li(1)i7a(io]l
ploccdurc. :ccluitcs n]atlual otrscrvatiorl arid  irl[cr~)cta(iol~,  ar~(l


